An evaluation of the E. coli K-12 uvrB/recA DNA repair host-mediated assay. I. In vitro sensitivity of the bacteria to 61 compounds.
A differential DNA repair test was evaluated in vitro, using derivatives of E. coli K-12 343/113 with the genotype uvrB-/recA- and uvrB+/recA+. The aim of this study was to characterize the sensitivity of the assay to different compounds in vitro and thereby provide information on the usefulness of this end-point as an indicator of genotoxicity in a host-mediated assay. Sixty-one compounds from diverse chemical groups were tested and of these 32 gave a positive result. The results obtained were compared with results from the Ames test and were in agreement for 49 out of the 61 compounds tested. Chemicals that were detected in this test but negative in the Ames test were 4-aminophenol, catechol, diethylstilbestrol, thioacetamide and thiourea. Seven of the compounds tested gave a negative result in E. coli but were positive in Salmonella. These were 4-aminobiphenyl, benzo[a]pyrene, cyclophosphamide, 1-naphthylamine, N-nitrosobutylpropylamine, quinoline and 2-toluidine. The performance of the in vitro test and reasons for the discrepant results with the Ames test are discussed. The overall concordance between the two tests was about 80%. On the basis of these results we consider these bacterial strains, and differential DNA repair as an end-point, to be sufficiently accurate as an indicator of genotoxicity in vitro and thereby also in vivo.